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1

The invention relates to calculating machines,
an object of the invention being to provide im-
proved means for tabulating the transversely
shiftable carriage thereof to a selected denomi-
national position. Another object is to provide
improved means for so tabulating the carriage
to the right or alternatively to the left.

Another object is to provide means for so tabu-
. lating the carriage comprising clearout means for
a register of the carriage.

Another object is to provide means for so tabu-
lating the carriage comprising clearout means
for a plurality of registers adjustable selectively
to clear one and/or another of said registers.

Other objects and advantages will appear here-
inafter or will be obvious.

The invention consists in the novel construc-
tion and combinations of parts as hereinafter set
forth in the claims.

In the accompanying drawings,

Figure 1 is a plan view of a calculating machine
embodying the invention.

Figure 2 is a vertical section showing the key-
board and the carriage shift mechanism.

Figure 3 is a fragmentary elevation of portions
of the carriage return mechanism in an operative
position.

Figure 4 is a right side elevation of the ma-
chine, with the parts in normal position.

PFigure 5 is a fragmentary elevation of portions
of the carriage return mechanism in an operatlve
position.

Fizure 6 is an elsvation and partial section of
portions of the carriage shift and actuator drive
and control mechanisms as v1ewed from the rear
of the machine.

Figure 7 is a detached fragmentary left side
elevation of portions of the carriage shift and
actuator drive control mechanisms.

Figure 8 is a left side elevation of the machxne
showing in part the differential drive mecha-
nism and the controls therefor.

Pigure 9 is an enlarged right side elevation
showing portions of the controls for the clearout
mechanism and the controls for the carriage re-
turn mechanism.

Figure 10 is a fragmentary view of the carriage
shift keys shown in Figure 9, as vxewed from the
left.

Figure 11 is a vertical section taken just in-
side the left hand side frame of the machine,
showing certain linkage for the clearout mecha-
nism’ and means for 1alsmg and lowermg the
carrlage
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chine, showing the clearout clutch and the two
phase carriage shift control clutch and certain
associated mechanisms,

Figure 13 is a right side elevation of the car-
riage shift keys, the tabulator keys, and certain
associated mechanism.

Figure 14 is a fragmentary view, showing cer-
tain parts illustrated in another position in Fig-
ure 13.

Figure 15 is a fragmentary rear view of the
main carriage, showing the tabulator keys
mounted thereon.

Pigure 16 is a left side elevation of the ma-

. chine, with the parts in normal position.
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Figure 17 is a fragmentary view of portions
of the clearout mechanism.

Figure 18 is a front elevation of the parts
shown in Figure 17.

Figure 19 is a perspective view, with several
of the parts in exploded relationship, of portions
of the clearout and carriage return mechanisms.

Carriage shift mechanism

The carriage shift devices herein disclosed em-
body the operational features substantially as
set forth in Patent No. 2,419,760 to E. P. Britten,
Jr. However, means for lifting the carriage to
partly unmesh the intermediate gears in the car-
riage and body of the machine for clearance
prior to initiation of a shift, are included. Fur-
thermore, tabulating keys are provided whereby
a shift may be terminated in a predetermined
position during the time one of the shift keys is
held depressed. Part of the tabulating means
also functions in the performance of certain cal-
culations to terminate the shift when the carriage
has been shifted to one or the other of its ex-
treme positions.

As herein disclosed and as set forth in the
above mentioned patent, the means which con-
trol the extent and direction of actuator move-
ment are utilized to control the extent and di-
reéction of shift of the carriage 2 (Fig. 1). For
this purpése, two friction clutches 3852 and 353
are provided as shown in Fig. 6, the driving ele-
ments of these cluiches being connected for rota-
tion as a unit by a slesve 354. The driving ele-
ments of clutches 352 and 353 are connected to

- the cutput gear 428 of the differential gear drive

50

by means of a gear 355 secured to the driving
membzr of clutch 383, The.driven member of
clutch 352 consists of a sleeve 358, fast upon shaft
358, a.series of friction disks being interposed he-

" tween the driving member of the clutch and the

4]

driven member 358, Normally cluteh 352, is held
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engaged under spring tension, connecting the
drive to the actuators to the output of the dif-
ferential.

Clutch 353, which is normally disengaged, has
a driven member similar to member 356 of clutch
352 except that it is freely supported on shaft
353 and is provided with gearing connection 357.
The carriage is mounted at its ends and center on
the aligned shafts 453 and 460 which are slidably
and pivotally mounted in the framing of the ma-
chine. Worm 358 is engaged by a spring plunger
359 depending from carriage 2, the carriage thus
being shifted to the right or to the left upon ro-
tationn of the worm 258 in one or the other di-
rection.

Sleeve 354 is moved to the right or to the left,
and is held under spring tension in either shifted
position, to engage clutch 352 or clutch 353 by
means of a toggle arrangement bhest shown in
Figs. 2 and 6 and fully disclosed in the aforemen-
tioned Patent No. 2,419,760, A shifting arm 368
is provided with anti-friction rollers engaging be-
tween flanges of sleeve 384, and is pivoted at one
end to a link 3%&i, having pivotal connection to
the machine framing, and at the other end has
connection with one link of a toggle 382, the far
end of the other link of this toggle heing also
pivotally seéured to a biacket rigidly mounted
on a fixed shaft extending between the side
frames of the machine. In normal posivicn of
the parts toggle 3%3 is fully extended, holding
arm 380 against the tension of spring 363 in posi-
ticn to engage clutch 352, in which position the
cluteh is yieldably held engaged under the tension
of a spring 264 connecied to link 38{. In order
to disengage clutch 352 and engage cluteh 533
means are provided for breaking the toggle 352,
thereby allowing spring 353 to move sleeve 354 to
the right as viewed in Fig. 6, in which position
clutch 353 will be held engaged under tension
of spring 363.
265 is adapted to e rocked clockwise (Fig. 2)
and is provided with a finger 383 which will un-
set the toggle through contact with a lug 382°
of one of the links thereof. Shaft 355 is rocke
by depression of the right shift key 282 or left
shift key 378 (Figs. 1 and 9) as follows:

These keys 369 and 312 are mounted in the
machine frame closely adjacent to the plus bar
129 and minus bar 121 (Figs. 1 and 9). Right
shift key 388 has a shoulder overlying a stud 391
carried by the stem of plus bar {20, and left shift
key 378 has a shoulder overlying a stud 398 in
the stem of minus bar 121, both keys extending
downward and having slot and pin connection
with a lever 388 (Figs. 4, 10, 13). Pivolally
mounted on the rear end of lever 388 and spring
biased toward the front of the machine is arm
387 provided with a shoulder 367’ (Figs. 13 and
14) and at the free end thereof a plunger 438
the function of which will be later described.
Fixed on shaft 365 extending through the frame
of the machine is latch lever 438, the forward
end of which is provided with a bent over por-
tion normally overlying the shoulder 367’ on
arm 367 and a nose portion to the rear which
acts as a stop by contact with shaft 426. Depres-
sion of the right shift key 369 will, therefore, ef-
fect depression of the plus bar (28, effecting ad-
ditive drive from the differential to the driving
members of friction clutches 352 and 353 and
conversely negative drive from the differential
will be effected by depression of the left shift
key 370 which will effect depression of the minus

bar 121. At the same time, depression of either:
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of these shift keys will depress the forward end
of lever 368 (Fig. 13) and raise its rearward end
with the arm 387 attached thereto. This move-
ment will rock latch lever 439 and shaft 365
clockwise by contact of shoulder 3671’ with the
bent over portion of said lever, breaking the tog-
gle 362 and engaging shift clutcan 353 at which
time clutch 352 is disengaged. Although drive
to the shift worm 358 is thus effected, clutch 332
will slip momentarily and the worm 358 wiil be
held locked against rotation while a one cycle
clutch 371 (Figs. 12 and 18) makes a partial ro-
tation comprising a relatively short step in the
cycle to effect lifting of the carriage 2 to provide
clearance during the shift as follows:

When toggle 362 is broken to initiate a shift,
a slide 316 (Fig. 6) connected to a crank exten-
sion of one of the toggle links 362 will be moved
to the right. The end of the slide 375 has slot
connection with the upper arm of a bell crank
lever 449 the other arm of which has link con-
nection to one arm of another bell crank lever
441 (Figs. 12, 16). The depending arm of bell
crank lever 441 engages a detent 442 which is

5 spring urged to normally engage a pawl of clutch

371, holding it disengaged. The cluich is driven
through suitable gearing by the electric motor i.
Upon movement of slide 376, the bell crank lever
446 will therefore be rocked and accordingly the
bell crank lever 441, will also be rocked which
will lift detent 442 against tension of spring 453
out of engdgement with the pawl of clutch 371
to engage the drive. A second detent 373 nor-
n:ally rests against the periphery of the driven
member of cluteh 371 and has pin and slot con-
nection with tripping arm 38{. A spring 450
urges arm 381 counterclockwise and thus delent
273 in the same direction. An upwardly extend-
ing arm of the detent 313 is provided with a roller
which normally engages a slot in the disk 38%
secured to a sleeve which is splined to shaft 379
of the shifting worm 358. Thus the worm is
held against rotation until the clutch 37( has
rotated a distance which allows the detent 373
to engage the pawl of clutch 371 and interrupt
When the detent 378 moves
inwardly to disengage the clutch 371, the up-
wardly extending arm of the detent disengages
its roller from the slot in disk 2385, permitting
the engaged shift clutch 353 to drive the
shifting worm 358.

The above described step in the eycle of rota-
tion of clutch 311 effects lifting of the carriage
2 thiough a cam 443 (Figs. 7 and 16) secured to
the driven member of the clutch. A link 444 pro-
vided with a roller at its upper end in contact
with the cam 443 and guided by & slot in the
framing of the machine is moved downwardly
by rotation of said cam (Fig. 7). Link 248 is at-
tached through pin and slot connection to the
end of arm 445 (Fig. 16) fixed on a shaft 446 ex-
tending across the machine. Downward move-
ment of link 444 will thus rock shaft 446 counter-
clockwise, Fig. 16, and clockwise (Fig. 11) against
the tension of a spring attached to arm 458 fixed
on said shaft (Fig. 4). Fixed on shaft 446 is a
pair of arms 447 (one of which is shown in Fig.
11) having link connection 448 with a pair of
carriage lifters. 449. The carriage lifters are pro-
vided with slots at their forward ends by which
they are pivotally mounted on pins on the inner
sides of the right.and left side frames respectively
of the machine. The rearward ends of the lift-
ers 449 are provided with hook end portions

adapted tq fit under and over an inwardly turned



: 5
shelf located at the front of and extending the
length of the carriage 2.

Rocking of shaft 446 will, therefore, raise arms
4471 and through the link. connections raise the
carriage lifters, thereby liffing the carriage,
Wwhich is pivotally mounted at its rear, to partly
unmesh the intermediate gears in the carriage
from those in the body of the machine. As wil
be readily understood, the carriage will be in slid-
ing engagement with the lifters during the shift,
at which time said lifters perform the function
of supports and guides. Also, it will be seen that
the lift cam 443 is arrested in its rotation (Fig. )
in position to hold the carriage in raised posi-
tion during the shiff, which will be continuous
as lonz as a shift key is held depressed; or until
the carriage has been shifted into a position in-
dicated by a set tabulating key 402 (Fig. 15);
or to either of its extreme positions, as will be
hereinafter described.

Re’ease of shift key 369 or 370 will bring about
the termination of the shift, whereupon the one-
cycle clutch 371 will complete its cycle for the
purpose of normalizng the several parts. To
this end, when toggle 382 is broken to initiate
a shift, adjustment of the mechanism takes place
as follows:

When toggle 362 is broken, slide 376 (Fig. 6)
is moved to the right, as heretofore described,
carrying an arm 371 integral therewith out of
restraining engagement with a disk 378, fixed
upon a slesve which is splined to the shaft 379
of the shifting worm 358. Disk 3856 sscured to
the opposite end of this sleeve is provided with
a pin 380 (Figs. 7 and 16), normal y lying to the
left of tripping arm 381, pivotally mounted with
clutch detent 373 on a common shaft. The de-
tent 373 and tripping arm 381 have pin and slot
connection, and an upstanding arm of the detent
and the tripping arm have attachment to the
respective ends of a spring 451, which urges them

towards each other to the limit of the pin and-

slot connection. As heretofore described, the arm
of the detent 373 has a rolier which normally
engages a slot in d'sk 386 and is removed there-
from when the detent acts to arrest the rotation
of the cluteh 371 following its engagement by
lifting the detent 442 from ensagement with the

2,531,204
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and putting detent 373 under tension of spring
451, thereby biasing the roller of the arm of said
detent against the periphery of disk 386. This

- relative movement between the tripping arm 38(
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pawl of the clutch. A spring urges disk 378 and -

the associated parts towards the right (Fig. 6),
but the disk is restrained, after the removal of
the restraint of arm 2771, by ensagement with a
crank arm 283, more clearly shown in Fig. 8.
Crank arm 383 is secured upon shift initiating
shaft 368, which is rocked upon depression of a
shift key and thus rocks the arm 383 into the
path of movement of the disk 378. As movement
of the disks 378 and 386 to the right acts to ter-
minate the shift, restraining crank arm 383 pro-
vides for continuous shifting until the carriage
has reached a pos'tion indicated by a set tabula-
tor key 402; or to an extreme position; or until
the shift key is released.

Upon release of the shift key, shaft 385 will
be restored by counterclockwise rotation of latch
lever 438 (Fig. 4), under the influence of spring
452, thereby removing crank arm 383 from the
path of disk 378. Spring urged disk 378 will
now move to the right as viewed in Fig. 6, and
with it disk 386 and pin 380 until blocked by
contact with tripping arm 38(. As shaft 378
of worm 338 completes its cycle of operation,
pin 380 will contact one of the two opposed cam
faces of tripping arm 381 (Fig. %), rocking said
arm clockwise against the tension of spring 450

50

55

65

70

({]

and detent 3713 is allowed by the pin and slot
connection therebetween. As this movement
reaches its maximum, the shift worm reaches its
full cycle position, at whieh time the slot in disk
386 is in registration with the roller on the arm
of detent 313 and said roller is urged to enter
the slot by tensioned spring 451. In order to
insure this action and prevent the worm from
runnng past full cyc’e position, tripping arm 381
is provided with an extension 387 (Figs. 6 and 7).
When the tripping arm is moved by pin 380, the
extension 387 is moved into the path of a pin
388, which is fixed in a disk rotating with shaft
379, thereby preventing movement of the shaft
beyond full cycle position. As the shaft may be
rotating in either direction, pin 388 may engage
extension 387 on either side thereof, for which
reason is disk to which pin 388 is fixed has pin
and slot lost motion driving connection with gear
351, fast on shaft 3719. When the roller on the
arm of detent 373 enters the slot in disk 386,
said detent is removed from engagement with the
pawl of clutch 371, permitting the reengagement
of the clutch to complete its cycle of operation
to normalize the several parts. In this connec-
tion, it will be noted that the toggle 362 must
be reset to disengage the friction clutch 353 and
enzage clutch 352 and that the clutch lever ((#
(Fig. 8) must be disengaged. Also the carriage
must be lowered to its normal position. Further-
more, it will be observed that, although the plus
or minus bar is depressed and released with the
related shift key, arm 22 will not rock during
a shifting operation, and therefore the tripping
of the ftrigger 31, as the plus or minus bar is
released, wil be ineffective. Disengagement of
clutch lever i1l, lowering of the carriage and
resetting of tozgle 3%2 is accomplished by the
clutch 371 as.follows:

The ciutch 371 is provided with eams 372 and
35( secured to the driven member of said clutch.
Upon rotation of clutech 871 in its second step
of movement, cam 391 (Fig. 7) will engage a
roller on an arm of bell crank lever 441, rocking
said lever counterclockwise, thersby through
the link connection rocking bell crank lever 449
counterclockwise (Fig. 6) to move the slide 376
to the left and reset the toggle 382. Also detent
442 will now be urged inwardly by spring 453.
When slide 378 is moved to the left, disk 386 and
pin 383 are removed from engagement with
tripping arm 281, allowing the arm to be rocked
counterclockwise by spring 450, urging detent
273 through the pin and slot connection, against
the periphery of the driven member of the
clutch 37f. In this connection, it will be noted
that the roller on the arm of the detent 373 will
be moved outward from the bottom of the slot
in disk 38% but not removed, thus holding the
shift worm 358 in locked full cycle position (Fig.
16). During this second step of rotation of the
cluteh 371, the clutch lever i1 will be restored
to its neutral position by opseration of cam 372.
To this end, arm 454 (Figs. 12 and 16), pivotally
mounted to the frame of the machine, is pro-
vided with a roller held in contact with cam
372 by action of a spring attached to said arm.
A second arm 455 having common pivotal
mounting with arm 454 is provided with a latch
4586, the upstanding end of which is normally in
the path of movement of a pin in arm 454, so
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that arm 455 will be rocked in unison with arm
454, Arm 455 will, therefore, be rocked clock-
wise (Figs. 12 and 16) upon rotation of clutch
311 in its second step of movement. An up-
standing extension of arm 455 will thus contact
a lug on link 424 attached to the full cycle arm
24 at its forward end, and move the link toward
the front of the machine, thus recking arm 24
clockwise about its pivot, raising the cam ex-
tension {44 (Fig. 8) into contact with the pin
145 of clutch lever {i{, and thereby centralizing
the cluteh lever. At this point, it will be noted
that the circuit breaker to the motor has been
broken, and although clutch 37{ has not yet
reached its full cycle position, cams 372 and 391
have completed their work and the clutch
through momentum will be free to coast to the
completion of its cycle, where the drive will be
disengaged by detent 442, Also, clutch 353 is
still in ‘engagement when the shift worm 3&3 is
stopped and therefore a momentary slippage of
the clutch will take place as toggle 382 is being
reset. Purthermore, as the clutch 371 completes
its cycle of operation it will be seen that the cam
443 will allow the carriage 2 to be lowered to its
normal pos:tion under the urge of spring 457
(Pig. 4).

Carriage shift (last place stop and tabulating
keys)

Should the right shift key 339 or left shift
key 273 be held depressed until the carriage is
shifted into either of its extreme positions, shift
initiating shaft 365 will ke restored to normal,
whereby the drive is terminated in
manner as described when the shaft 355 is re-
stored to normal upon release of the suaift key.
For this purpose, two lugs 481 (Figs. 4, 13, 14, 15)
are located on the rear of carriags 2 and so
spaced that the nose of plunger £33 mounted on
arm 337 is positioned just below one cr the other
of the lugs when the carriage is in either of its
extreme shifted pes.tions. Should the carriage
be in the extreme right hand pesition, for ex-
ample, and the left shift key be depressed (Fig.
13), the plunger, which is spring urged to its
normal position (Fig. 4), will be depressad by
contact with the lug 459 when arm 357 is raised
and the shift initiated. When the carriage has
shifted from the extreme right hand position,
the lug 468 will be removed from contact with
the plunger 438 and said plunger will be spring
urged to ifs extended pos.ticn. As the carriage
is shifted into the extreme left hand pos'tion,
the nose of the plunger will ride outward on
the inclined cam edge 480" of the lug 458, thus
moving arm 337 to the rear against the tension
of its spring (Fig. 14). Th's movement of arm
367 will remove shoulder 387’ from restraining
engagement with latch lever 428, a'lowing the
lever gnd rock shaft 365 to be spring urged
counterclockwise to normal and thus open the
carriage shift clutch and terminate the shift.
When the shift key is finally released, the plun-
ger 438 will drop below lug 469 and arm 337
will be urged forward by its spring, iccatng thea
shoulder 387’ in its normal position below the
forward end of latch lever 439 (¥ig. 4). Termi-
nation of the shift at the extreme position in
the opposite direction is, as will be readily
understood, accomplished in the same manner.
Should a shift key be depressed while the car-
riage is in the extreme position of the ind.cated
shift, a shift will be initiated, but as the plunger
359 is at the end of the worm 398 the drive will

the same ¢
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be ineffective to move the carriage. However,
the plunger 359, which is spring urged within
the groove of the worm 358, will be raised to ride
over the outer diameter of the worm by the
eccentric conformation of the worm at either
end, as will be seen in Figs. 2 and 6.

The tabulating keys 402, one for each order
intermediate the extreme right and leit hand
carriage shift positions, are located on the rear
of the carriage intermediate the lugs 460 (Fig.
15). The lower end 461 of each key 402 is bent
outwardly from the carriage to form a lug at
substantially the same angle as the lugs 460, and
is provided with a pair of oppositely inclined cam
edges which are adapted to displace plunger 438
in the same manner as described in connection
with the inclined cam edges 469’ of the lugs 460.
In the unset position of the keys 402, the end
lugs 46f are raised above and out of range of
the plunger 438 when a shift key is depressed.
However, when one of the keys 492 is depressed,
its end lug 451 is brought into the same plane
as the lugs 460 and should the carriage be shifted
either to the right or left the arm 387 will be
dispiaced pivotally against the tension of its
spring by contact of the nose of the plunger 438
with one or the other of the cam edges of the
lug 461 of the set tabulator key to terminate
the shift in the same manner as that previously
described in connection with the lugs 460 of
the carriage. It will be noted that upon termi-
nation of the carriage shift said arm 36T will
be held In rearwardly displaced position by
contact of the nose of plunger 438 with the lug
461 of the set key. However, upon release of
the shift key said arm 357 will be restored by
its spring, shoulder 367" of said arm will be lo-
cated below the forward end of latch lever 439
and said plunger 438 will be located below the
lug 481 of the set key. The plunger 438 being
thus restored to normal lowered position and
the carriage being still located in the order in-
dicated by the set tabulator key, upon depres-
sion of either shift key and consequent raising

. of said arm 367, the plunger 438 will be de-

pressed against the tension of its spring by con-
tact with the overlying lug 46f of the set key
so that there will be no interference with fhe
raising of the arm 367 in initiating the shift.
The carriage being thus shifted into a new order,
the lug 461 of the set key will no longer overlie
said plunger 438, which latter will be restored
to normal extended position by its spring and
thus condit oned to contact one or the other of
the end lugs 460 of the carriage to terminate the
shift in either extreme position thereof. As
will be noted in Fig. 15, a depressed key 402 is
latched in set position by a lug 452’, one of which
is provided for each key on slide 462 which is
spring urged to the left. Upon depression of
one or the other of the tabulator keys 402 and
before it is latched, an inclined edge of the key
stem will, by contact with its lug, cam the lock-
ing slide 482 to the right, allowing the previously
set key to be restored by a suitable spring to
normal. An additional key 403 is provided which
functions in like manner to unset anyone of
the tabulator keys 402, thereby providing for
extreme shift in either direct on.

Upper dial, lower dial and keyboard clear-out
mechanism

The machine is provided with a one cycle
clutch 464 (Figs. 12 and 16) which is selectively
operated to return to zero the upper dials 85
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comprising the multiplier-quotient register, the
lower dials 13 comprising the dividend~-product
register (Fig. 1), or to restore keys 18 which
may be set on the keyboard 18. An upper dial
clear key 465, a lower dial clear key 467 and a
keyboard clear key 466 gre grouped on the lower
right hand side of the keyboard 10 (Fig. 1). A
fourth key 468 completes the key srouping and
is adapted for simultaneous depression with the
keys 465, 466 and 467 to initiate certain machine
operations hereinafter described. The depres-
sion of any one of the keys 465, 466, or 467 serves
to engage the clutch 464 and to select the oper-
ation it will perform. The keys, however, are
adapted to be depressed simultaneously, where-
by the clutch 464 will operate a single cycle to
simultanecusly clear the indicated dials and/or
keyboard as follows: i

Each of the stems of the clear keys 465, 456
and 467 is pivotally connected at its lower end
to the forward ends respectively of levers 469, 410
and 471 which are fulcrumed, one behind the
other, at their rear on a stud 472 fixed on the
right hand side frame. Lever 47( is shown in
its entirety in Fig. 9 and levers 469 and 470 are
of like configuration. The levers 469, 470 and
471 are provided with depending arms which
terminate in horizontally disposed fingers 4697,
470’ and 471’ respectively, which are adapted
for contact each with an arm of bell crank levers
473, 474, and 475 respectively. The bell ¢crank
levers are fulcrumed on a vertical shaft 476
(Fig. 18), suitably fixed and depending from a
cut-out section of the right hand side frame.
The bell crank levers 473, 414 and 475 are pivot-
ally connected to slides 477, 478 and 479 respec-
tively, which sl'des extend across the machine
(Figs. 17, 18 and 19). - Thus depression of any
one of the clear keys 465, 486 or 467 will rock
its associated lever counterclockwise (Fig. 9)
about the stud 472 and the finger 489’, 4106’ or
411’ will rock bell crank lever 473, 474 or 475
counterclockwise, thus moving slide 471, 418 or
479 to the left. The movement of any one of
the slides to the left either singly or simultane-
ously with either one or both of the other slides
releases a double latch 482 (Fig. 17) which al-
lows the clearout clutch 484 to be engaged and
selects the operation or operations to be powered
by the clearout clutch. 'The double latch 482,
which is normally in engagement with a shoulder
480’ of a slide 480 (Figs. 12 and 17), holds said
slide in its rearward position against the tension
of a spring 481. The slide 489 is slidably sup-
ported at its forward end on a shaft 484 which
extends across the machine and proiects ex-
ternally of the left hand side frame, and is
pivotally connected at its rearward end to an
arm 485 fixed on shaft 488, which shaft is rotat-
ably mointed in the side frame. The leftward
ends of slides 417, 478 and 479 are in abutment
with an vpstanding ear 482’ of latch 482 (Figs.
17 and 18). Thus movement of one or more of
the slides to the left will rock latch lever 482
clockwise about its fulcrum against tension of
spring 483, relsasing slide 489, which will be
pulled forward by its spring 48(. The left hand
ends of the slides 477, 478 and 479 are each pro-
vided with a recess and when a slide 477, 478
or 479 is moved to its active position, the for-
ward end of released slide 480 will enter such
recess and hold the slide 477, 418 or 479 in set
position until the engaging end of slide 480 has
been removed, when said slide 477, 4738 or 479
will be restored to latched position. Clear-out
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clutch 464 is driven by a suitable gear train 463
from the electric motor and is of well-known
construction in which a spring paw! mounted
on the driven member of the clutch is held out
of engagement with the driving member by a
detent. For this purpose a detent 4871 (Figs.
12 and 18) is fixed on shaft 486 and when the
slide 480 is released and pulled forward by its
spring, the shaft 486 through arm 485 will be
rocked counterclockwise, thus removing detent
481 from engagement with the pawl of clutch
464, thereby engaging the drive to the motor.
The detent 487 is provided with an extension
488, the free end of which is provided with an
open-end slot which is adapted for engagement
with a pin 489 (Fig. 8) on clutch lever ii
when the detent is disengaged and the cluteh
lever is in neutral position. Thus it will be seen
that if a clear-out key 465, 466 or 487 is depressed
while the clutch lever ii{ is in either of its active
positions, the clear-out ciutch 484 will not be
disengaged, as the extension 488 will be blocked
by contact with the pin 489, thus preventing
detent 487 from disengaging the pawl of the
clear-out clutch. However, extension 488 is al-
lowed a degree of movement insufficient to dis-
engage detent 487 before being blocked by pin
489 but sufficient to allow slide 489 to move for-
ward far enough to carry shoulder 489’ past the
restraining arm of latch 482. Furthermore, the
forward movement of slide 480 is sufficient to
carry its forward end into partial latching en-
gagement with the recess of the operated slide
477, 418 or 4719. Thus it will be seen that even
though a depressed clear key 465, 468, or 467
be released while the clutch lever 1{{ is engaged,
when said lever 11 is returned to neutral, the
slide 480 will complete its forward movement to
cause engagement of the clear-out clutch 454.
Upon engagement of the clear-out clutch the
circuit breaker for the electric motor must be
closed. For this purpose, a lever 490 (Fig. 8)
fulerumed on the frame is urged counterclock-
wise by a suitable spring. A horizontally dis-
posed arm of the lever 483 is in contact with
2 pin on the arm 230 (Fig. 8) and the lever is
restrained from rotation by a lug 421 on the
slide 488 in blocking contact with s depending
arm of the lever 499. When the slide 489 is
released to move forward, the lever 490 is urged
counterclockwise by its spring and the forward
end of lever 208 is lifted to close the cireuit
breaker.

In order that the clutch 464 shall make one
cycle of operation and then be disengaged, pro-
vision is made to return the detent 487 into
position to engage the pawl of the cluteh hefore
the clutch has completed its eycle. 'To this end,
the detent 487 is provided with an extension 492
(Figs. 12 and 16), the free end of which is pro-
vided with a cam face 492’. When the detent
487 is disengaged (Fig. 12), the free end of the
arm 492 is moved downwardly, thus bringing
the cam face 432’ into position to be engaged
by a pin 433 mounted on the driven member
of the clutch 464. As the clutch 454 approaches
its full cycle position, the pin &%3 will contact
cam face 882’, raising arm 492 and thus moving
detent 487 into position where it will engage the
pawl of the clutch 484 and disconnect the drive
when the clutch reaches full cycle nposition. As
the detent 487 is fast on shaft 483, the shaft
w'll be rocksd clockwise, carrying arm 48§ (Fig,
12) with it and moving slide 488 to the rear.
The pin 483 of clutch 464 will pass under the
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cam face 492’, providing sufficient movement to
bring the shovlder 4806’ of the slide 481 to the
rear of the restraining arm of latch 482, which
will be urged into latching position by spring
483. The slide 482 wiil then be urged forward
by its spring into contact with the latch 482
and the arm 452 moved slightly downward (Fig.
16). The latch 482 operates as above descr'bad
only if the clear-cut keys 485. 466 and 457 have
been released before the completion of the clear-
out cycle. If the clear-ort keys have been re-
leased. the ear 482’ abutting the ends of the
setting slides 477, 478 and 479 will move sa‘d
slides to the right to their unset vosition. How-
ever, shovld a clear key be held depressed a
setting slide will be held to the le"t and by con-
tact with ear 482’ hold the latch in clockwise
rocked position out of the rath of the choulder
480’ of slide 489 (Fig. 17). In this instance,
a latch lever 454 having a common fulerum with
lateh lever 482 will hs vrged clockwise by spring
connection with lateh lever 482, thus position-
ing it in the path of the shoulder of sP'de 480
and preventing forward movement of the slide.
When the clear-out keys are released, the latch
lever £82 will then he free to be moved counter-
clockwise by spring 482 and retvrn the slides
471. 478 or 479 to normal. As latch lever 482
is moved counterclockwise it w'll. by contact

with latch lever 4%4. move the 'atter out of .

latching engagement with slide 480 and itself
be moved into latching position, thereby re-
straining said slide 488 from forward movement
(Fg 17).

The clutch 464, during the for-goirg cycle of
operation, provides the power to o-erate the
mechanism adiusted to act ve pos'tion bv one or
more of the setting s'idrs 477, 478 and 478. To
this end. the driven member of the clutch 464 is
provided with an eccertric cam 485 (Fig. 16).
The eccentric cam is adanted to imnart a recip-
rocatory movement to a link 495 (Fig. 16) which
is pivotally conn~cted at its forward end to a
crank arm 497 which is fixed on the shaft 484
which extends across the machine (Figs. 17 and
19). Thus whe= clut~h 432 is engage’, the shaft
484 is rocked clock+ise (Fig. 16), counterclock-
wise (Fig. 19), durine the first half of the cycle
and during the second half of the cycle is rocked
back to normal.

Slidably mounted on sheft 484 and rositioned
to the left of the right hand side frame, is a
rearwardly extendng lever £§8 (PFics. 17 and 19)
having a pin 499 extending to the 1~ft thereof.
Integral with lever 4928 #nd positioned to the
left in spaced relationsh’p thereto is a mem-
ber 500 provided with an upstanding portion hav-
ing an open-end slot. Further to the left and
fixed on shaft 484 is a collar 591 provided with
an arm 8062 extendinz to the right thereof and
seated in the open-end slot of member 5088, Ful-
crumed on shaft 4%8 is a lever 593 (similar to
lever 508, Fig. 2), the forward end of which is
provided with an open-end slot the bottom of
which is defined by an ear 583’ which is offset to
the right (Fig. 17). Normally the forward end
of lever 503 is held downwardly by a rearwardly
extending finger 572’ (Fig. 19) of the extension
502 of collar 521, the pin of lever 498 being po-
sitioned just above and out of contact with the
ear 503’. However, depression of clear-out key
465, which will initiate the operation which will
restore the upper dials 85 to zero, will, as hereto-
fore described, move setting slide 477 to the left.
Slide 477 (Fig. 17) is provided with a projection
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411" (Figs. 17 and 19) having an open-end slot
which engages the rim of member 500. Thus
member 508 and lever 498 are movxd to the
leit and the pin thereof into engagement with
lever 503 through the slot in the forward end
thereof. When shaft 781 is rocked by clear-
out clutch 464, arm 478 w’ll therefore be rocked
through arm 5082 of collar 52{, thus raising the
forward cnd of ths lever 533. The rearward end
of lever 503 is pivotally connected to the lower
end of a link £04 (Figs. 2 and 19) which latter
is pivotad at its upper end to an arm 505 (Fig. 2)
s~lined on the carriage shaft 458 and provided
with a suitable bearing in the right hand side
frame of the machi~e (Fig. 2). Thus as the
rearward ernd of lever 503 is lowered sraft 469
wil be rocked clockwise and through suitable
linkage E@0, shaft 5971 mounted in the carriage
will likewise be rocked clockwise. The rocking
of shaft 87 will serv~ to return to zero the cycle
counting wheels 8% (Fig. 1) in the manner fully
d’sclosed in Patent No. 1,781,320 to L. P. Crosman.
As shaft 484 is rocked clockwise back to normal,
the pin of arm 43% (Fiz. 17) by contact with
ear 803’ will move the forwerd end of lever 503
downwardly and at the end of the movement the
finger 502’ will further depress said lever, lower~
ing ear 583’ slightly belcw the pin of arm 498,
at which time sl'de 477 will be restored to its
normal rosition i key 465 has been released.
However, if key £85 is held d~pressed, the restora-
tion of the slide 477 will take place upon re-
lease of said key. Should one or e other of
the setting slides 478 or 479 be moved to the
left to initiate a cycle of clear-out cluich 464
while slide 477 is in it$ normal position, the rock-
ing movem~nt of arm £98 will be ineffective to
cleer the cycle counting wheels 88, as the pin of
s2id arm is out of engasement with the slot in
the forward end of lever §03. ]

The parts adjusted to active pos’tion by de-
pression of key 457 and l-ftward movement of
slide 472 for clearing the lower dials 13 to zero
ars of s'milar constri-ction to that for the upper
dials 85. An arm 508 on shaft 484 (Figs. 2, 17, and
19) providad with a pin, is moved on said shaft
into engagement with a lever 599, said lever being
actuated by an arm of a collar §i(8 which is
fixed on shaft 484. The rearward end of lever
803 is pivotally connected to a link 5!1 (Figs. 2,
11 and 12) which link is pivotally connected to
an arm 5!{2 spl'ned on the carriage shaft 459,
and provided with a suitable bearing in the left
hand side frame o° the machine. Hence, when
shaft 459 is rockad clockwise (Fig. 11), shaft 513
will, through suitable linkage 5i4 livewise be
rocked clockwise and the totalizer wheels (3
(Fig. 1) be zeroized ‘n accordance with the above~
mentioned Patent No. 1,781,320.

As it is necessary that the intermediate gears
in the carriage be out of mesh with the inter-
mediate gears in the machine body (Fig. 16)
when wheels 13 are cleared, a clear-out cycle of
clutch 464 operates to raise the forward end of
the carriage. A cam 522 (Fig. 16) rotated with
the driven member of clutch 464 serves to de-
press an arm 523 at the beginning of a clear-out
cycle. Arm 523 is fast on shaft 448 and as said
shaft is rocked counterclockwise, the carriage 2
is lifted through arms 447, links 448 and lifters
449 (Fig. 11) in the same manner as previously
described in connection w'th carriage shifting.
As clutch 464 approaches its full cyele position,
arm 523 is allowed to move upwardly as spring

75 487 connected to arm 458 of shaft 446 (Fig. 4)
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pulls the carriage downwardly into its normal
position.

The depression of thes clear-out kev 466 will
initiate the operation to clear the keyboard {3
of values which may be set up by depressed keys
18 as follows:

The keyboard construction is of the well known
type in which a set k=y 18 in any order is latched
in depressed position by a bail 432 (Fi~. 2),and in
which the depression of another key in that order
will move the bail to relzase the set key, the key
which is now depressed being in turn latched in
set position by said bail. Accordingly, provision
is made to simultaneously ¢epress the row of keys
{8 extending across the front of the keyboard,
one being provided for each order. D=pression of
these keys 18 which designate a zero value serves
only to move the bails 432, thereby releasing the
set keys in each order, allowing the setting slides
{8 (Fig. 2) to return to normal and removing the

values which may be set up on the actuator gears :

5. The stem of each of the zero keys {8 termi-
nates at its lower end in a horizontally disposed
portion (Fig. 2). Extending across the machine
is a bail 515 pivotally mounted on a shaft 5i15.
-The rearward edge of bail 515 overlies the hori-
zontal lower ends of the zero keys 18 and is in
contact therewith when the keys are in released
position. Thus, it will be seen that when bail 515
is rocked clockwise the zero keys {8 will be de-
pressed, thereby releasing the value keys 18 which
may be set in each order. The zero keys 18 will
then be held in latched position by the bails 432,
The bail 545 is provided at its right hand end
with a depending arm 5171 (Fig. 9) adjacent the
inner wall of the right hand side frame.
link 58 (Figs. 9 and 19) is pivotally connected to
the arm 517 and extends rearwardly and in slid-
ing contact with the inner wall of the right hand
side frame. Mounted on the rear end of link 518
is a stud 519 extending through a horizontally
disposed slot in the side frame and provided with
an enlarged head which prevenfs lateral dis-
placement of the link 548. The stud 519 is nor-
mally urged against the rear end of the slot in
the side frame by a spring 528 (Fig. 9) through
link 5!{8 which is connected to the lower end of
arm 517 of bail 5{5. thus maintaining said bail
in its normal unrocked position. The shaft 484
extends through the right hand sice frame ex-
ternally thereof and is provided with a squared
end portion upon which is slidably mounted a
member 521 (Pigs. 9 and 19). Member 521 is pro-
vided with an upstanding lug 521’ normally posi-
tioned to the right and rear of the head of stud
5{9. Clear-out slide 478 exten~s to the right be-
vond the side frame and terminates in a rear-
ward projection provided with a slot which en-
gages the rim of member 521. Therefore, when
the clear-out key 466 is depressed and slide 478
moved to the left, the Iug 521’ of the member 521
will be brought into the plane of the head of
stud 5i9. As the shaft 484 is rocked counter-
clockwise by action of clear-out clutch 454, mem-
ber 521 is also rocked and lug 521’ will contact
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slot in the side frame. Thus bail 515 is rocked
to clear the keyboard through arm 5i7 and push
link 548 on the rear end of which the stud 519 is
mounted.

Tabulating keys
It will be noted from an inspection of the draw-

ings (Figs. 4, 13, and 14) that the operating con-
nection between latch lever 439 and latch arm
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357 permits movement of lever 438 and the parts
connected therswith to shift initiating position
inrdepsndently and without displacemsnt of arm
367. As fully cisclosad in applicant’s co-pending
application, Serial No. 8,548, such independent
movement is effected in the shift initiating oper-
ations incident to programs of multiplication and
division. It will be apparent, therefore, that any
set tabulator key 482 will be effective to interrupt
a, shifting opseration only when initiated by de-
pression of the shift k=ys which operate to move
plunger 438 of arm 387 into the path of the lug
of the set tabulator key.

In the calculation of problems in division, it
is often desirable to begin a calculation with car-
riage 2 positioned intermediately of its extreme
positions. Accordingly provision is made for
shifting the carriage to the right to the desired
pocition indicated by a set tabulating key 402.
The shift is initiated by automatic depression of
right shift key 389, and thersfore when carriage
2 is shifted to the position indicated by the set
tabulating key 482, the shift will be terminated.
The foregoing is accomplished as follows:

A ¢lear-out cycle of clutch 464 (Fig. 1) initiated
by the simultaneous depression of any one or
more of the clear-out keys 465, 466 and 467 with
key 488 (Fig. 1) will automatically bring about
depression of right shift key 369. However, as it
is desirable to clear the multiplier-quotient regis-
ter 85, product-dividend register 13, and keyboard
18 for the setting of the factors and registration
of the result of the calculation to be performed,
the simultaneous depression of keys 465, 466, 467
and 468 would be the logical operation. To fa-
cilitate this operation, the keys are grouped at
the right hand corner of the keyboard (Fig. 1).
It may be well to note at this point that the de-
pression of key 468 alone will not effect the car-
riage shift operation as will presently appear.

A slide 595 (Fig. 19) is adapted for two set-
tings; namely, right shift and left shiff. How-
ever, for the purpose of the present disclosure,
the operation is described in connection with the
right shift setting as shown in the drawings, and
the means whereby the setting of slide 595 is ac~
complished forms no part of the present inven-
tion. Also, it will be reacily understood that
when slide 595 is set for left shift, the operation
hereinafter described will bring about a left shift
and the shift will be terminated in the position
indicated by a set tabulating key 402.

Slide 595 is mounted on the inner face of the
right hand side frame of the machine. Mounted
(or anchored) on the rear end of and extending
downwardly from slide 595 is the tightly wound
coiled spring 596 (Fig. 19). The lower end of
spring 586 is not anchored buf extends down-
wardly through a hole located at the end of an
inwardly extend ng arm of a rocker 537. Rock'r
587 is pivotally mounted on a brackzt (Fig. 9)
which is mounted on the outer face of the right
hand side frame, and its inwardly extending arm,
whieh has connection with spring 596, passes
through a suitable opening in the side frame.
Rocker 597 is adapted to be rocked in a plane
substantially parallel to that of the keyboard,
but is normally held in its central position by a
lever 588 constituting a primary latch (Fig. 4).
Lever 598 is fulcrumed on stud 524, which extends
outwardly from the right hand side frame, and
said lever is provided at its rearward end with
a recess 598’ in the lower edge thereof. When
the rearward end of lever 598 is held downwardly
in its normal position by spring 599 (Fig. 4), an
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outwardly extending arm of rocker 597 is posi-
tioned within the recess 598’, thereby preventing
rocker 5971 from being moved from its central
pos’tion.

A lever 600 (Pigs. 9 and 19), for a purpose to
be described, is fulerumed on the outer face of
the right hand side frame at 600’ and is pro-
vided with a downwardly extending arm which
terminates in an inwardly bent portion adjacent
the inwardly extending arm of rocker 537 and
has slot connection with the lower end of spring
596. ILever 680 is further provided with a rear-
wardly extending arm which by contact with a
lug 601’ of a stop 6081 (Fig. 19) will prevent said
lever from counterclockwise movement when car-
riage 2 is in the extreme left hand position and
from clockwise movement by contact with a lug
601" of said stop when the carriage is in the
extreme right hand pos'tion. However, when
carriage 2 is in an intermediate position, stop 681
will be centrally positioned with lugs 681’ and
601’’ at opprosite sides of lever 6§80 and will be
ineffective to prevent movement of said lever in
e'ther direction, as will hereinafter be described.

From an inspection of Fig. 19, it will be seen
that the upper end of spring 596 is displaced to
the left of the lower end of the spring which has
connection with rocker 597 and lever 606. There-
fore, rocker 597 (Fig. 19) will be urged in a coun-
terclockwise direction and lever 680 in clockwise
direction as spring 596 tends to assume a straight
line position to the left. However, rocker 597 is
restrained from movement by the recess 598’ of
lever 598, and spring 586 will remain at this
time with its lower end displaced from aligsnment
with its upper end.

In connection with a clear-out cycle initiated
by depression of keys 465, 466 or 467 as described,
shaft 484 (Figs. 9 and 19) is rocked couterclock-
wise, and then clockwise back to normal, the
clockwise movement being effective to clear the
ind cated wheels or keyboard. A crank arm 602
(Figs. 9 and 19) fixed on shaft 484 has yieldable
link connection 603 with a depending crank arm
604 (Fig. 9) which latter is integral with a rear-
wardly disposed hub of an arm 6085. The hub
of arm 605 is provided with a circumferential slot
and is rotatably mounted and adapted for lateral
d'splacement on a stub shaft 6086 extending out-
wardly from the right hand side frame. A pin
in the end of a forwardly extending arm of rocker
597 is positioned in the slot of the hub of arm 605.
Thus it will be seen from an inspection of Fig.
19 that when rocker 597 is rocked in either direc-
tion, arm 585 w'll be moved laterally either to
the right or the left on shaft 666. The forward
end of crank arm 605 (Figs. 9 and 19) is normally
positioned between and laterally spaced from lat-
eral pins 869’ and 370’ which are located in the
lower ends of the stems of the right and left
carriage shift keys 368 and 370 respectively.
Thus, when a clear-out cycle is initiated by de-
pression of one of the keys 465, 466 or 467, shaft
484 through crank 652, link 693 and crank 684
wl rock arm 685 clockwise (Fig. 9) to a position
above pins 368’ and 376’ and back counterclock-
wise to normal without contacting the said pins.
However, when key 468 (Fig. 4) is depressed
simultanzously with keys 465, 456 and 487 to
effect a right carriage shift operation, a lever
68T having pivotal connection at its forward end
with the lower end of the stem of key 4€8 is
rocked counterclockwise about its fulcrum on
shaft 594. Lever 607 is disposed to the rear of
lever 598 and has at its rearward end a forwardly

10

15

20

25

30

35

40

50

55

60

65

70

75

16
extending lug 607’ (Figs 4 and 5) which under-
lies and is normally in contact with the lower
edge of lever 838. Thus when lever 6317 is rocked
counterclockwise, lever 598 is likewise rocked by
lug 687",

A secondary latch 611 (Figs. 4 and 5) is pro-
vided to hold latch lever 598 in rocked position
during the clear-out cycle which will initiate the
carriage shift. This is necessary, as release of
key 468 (Fig. 4) prior to completion of the clear-
out cycle would allow recess 598’ of lever 598 to
reengage the arm of rocker 597, thus holding the
rocker ‘n ifs central position and prevent the
initiation of the carriage shift as will appear.
Bell crank levers 473, 474 and 475 respectively
(Fig. 19) are rocked counterclockwise upon de-
pression o7 clear-out keys 465, 466 and 457 as
described in connection with the clear-out opera~
tion. Outwardly extending arms of the bell
crank levers are thr's moeved to the right (Fig. 5)
and by contact wth a depending arm of a lever
612 will rock the lever counterclockwise about
its fulcrum against the tension of a suitable
spring. Lever 612 is provided with another arm
which has spring connection with a forwardly
extending arm of latch 614, Thus, when lever
588 is rock=d, secondary latch 611 (Fig. 5) will be
urged clockwise beneath lug 610, hold'ng primary
latch lever 598 in rocked position when lever 6071
(F'gs. 4 and 5) is restor=d upon release of key 468.

When primary latch Tever 598 (Fig. 5) has
been so rocked, recess 598’ is removed from re-
straining engagement with the outwardly ex-
tending arm of rocker 591. Spring 596 (Fig. 19),
which is conditioned to move rocker 597 in a
counterclockwise direction and lever 600 in clock-
wise direction, will act accordingly. However, as
rocker 587 through its pin connection with erank
arm 605 moves said arm laterally to the right
(Figs. 10 and 19) on shaft 606, no appreciable
movement is effected as the rightward lateral
face of arm 605 is brought into abutment with
the free end of rin 369’ of the stem of the right
shift key 359 (Fig. 10). As shaft 484 (Fig. 9) is
rocked counterclockwise in the clear-out opera-
tion, arm 705 is rocked clockwise by the link con-
nection 603, whereby the arm is raised above the
pin 369’ of right shift key 369. Accordingly, arm
6§85 is alowed further movement laterally to the
right until restrained by the stem of key 359.
Therefore, as shaft 484 is rocked clockwise back
to normal, arm 605 will be rocked counterclock-
wise and by engagement with the upper side of
the pin 369’ of right shift key 359 will pull said
key downwardly (Fig. 3) and latch it in de-
pressed position, thereby initiating a right car-
riage shift.

Furthermore, as the clear-out cycle is com-
pleted, the arms of bell crank levers 413, 474, and
475 (Fig. 3) will be moved to the left and there-
fore lever 612 will be rocked clockwise by its
spring to normal, thus removing secondary latch
61t from engagement with lug 610 of primary
latch lever 598. However, when rocker 537 (Fig.
19) was moved counterclockwise, the outwardly
extending arm thereof was moved to the right
(Fig. 3) of recess 598’ of primary latch lever 598.
Accordingly, when lever 598 is released by latch
611, the lower edge of the lever 598 to the right
of recess 598’ will be brought to rest upon the
outwardly extending arm of rocker 587. Thus
lever 598 is held in rocked position.

Carriage 2 will be shifted to the right until a
lug 451 (Fig. 15) of a set tabulating key 402 is
moved into contact with plunger 438 (Fig, 14).
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The carriage shift is thus terminated in the po-
sition indicated by the set tabulating key 462 in
accordance with the operation of the -carriage
shift mechanism as described in connection with
operation of shift keys 369 and 3170.

Arm 24 (Figs. 8 and 12) is carried against the
fixed stop 29 upon termination of the carriage
shift as also described in connection with the car-
riage shift mechanism, Link 424 (Fig. 12) piv-
otally connected at its forward end to arm 24
and at its rear end to crank arm 425 fixed on
shaft 426 is therefore moved towards the front of
the machine and thus rocks shaft 426 counter-

clockwise. Shaft 426 extends across the machine.

and has suitable link connection 4271 (Fig. 13)
with a crank arm 427’ fixed on the shaff o
which the arm 429 is also fixed and therefore arm
429 is rocked in counterclockwise direction.

Rocker 587 (Fig. 19) is provided with an .open-
end slot extending to and flaring outwardly at
the rear. Asarm 429 is rocked counterclockwise,
an extension 428’ thereof will contact the flared
entrance, thereby entering the slot of rocker 597
and moving it clockwise to its central position.
Rocker 597 will therefore move arm 685 to the
left (Figs. 10 and 19) out of latching engagement
with pin 369’ of the right shift key 369, thereby
releasing said key. Furthermore, the outwardly
extending arm of rocker 597 will be moved to the
left from the position shown in Fig. 3, and the
rear end of primary latch lever 598 will be moved
downwardly by spring 599 to engage recess 598’
with the outwardly extending arm of rocker 597.
Thus when arm 24 (Fig. 8 and 12) is returned
from the fixed stop 29 and arm 429 (Fig. 13) is
restored to normal, rocker 587 will be locked by
lever 598 (Fig. 4) in its central position.

It will readily be understood from the fore-
going that if none of the tabulating keys 402 are
set, carriage 2 will be shifted to the extreme right
hand position, where fixed lug 460 (Fig. 15) will
serve to terminate the shift in the same manner
as described in connection with the lugs 461 of
tabulating keys 402, Also, it will be apparent
that if a tabulating key 402 is set in a position in
which carriage 2 is at rest, the set tabulating key
402 will not interfere with the shift initiating op-
eration, as plunger 438 (Fig. 13) will be de-
pressed by lug 461 upon operation of a shift key
without rearward displacement of arm 361.

Stop 601 (Fig. 19), as previously mentioned,
serves to prevent movement of lever 506 and con-
sequently the setting of arm 605 under certain
operating conditions. As set forth in the forego-
ing, the release of a shift key 369 or 819 which is
latched by arm 605 in depressed position, is ef-
fected by movement of arm 24 (Fig. 8) to fixed
stop 29. Movement of arm 24 to fixed stop 29 is
effected as an incident to the shift of carriage 2

into either of its extreme positions or into a posi- -

tion indicated by a set tabulating key 402 (Fig.
15). Consequently, if a shift key 369 or 370 were
depressed and held by arm 605 (Figs. 9, 10 and
19) when carriage 2 is in the extreme position
indicated by the depressed shift key, no move-
ment of carriage 2 would be effected, and the
key would be held depressed indefinitely. Ac-
cordingly, it is necessary to prevent effective
movement of arm 605 to depress either shift key
369 or 370 if carriage 2 is in either of the extreme
respective positions and key 468 (Figs. 1 and 4)
is simultaneously depressed with one or more of
the clear-out keys 465, 466 and 467 to effect a car-
riage shift in that direction. This is accom-
plished as follows:
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Stop 604 (Figs. 9 and 19) is mounted at the end
of a bar 613 which is slidably mounted in suitable
slots at the upper rear of the side frames of the
machine and extends beyond the frames at either
end. The bar is centrally lecated by two springs
618, one of which is shown in Fig. 19. When car-
riage 2 is in any position intermediate the ex-
treme right and left, bar 613 will be centrally lo-
cated with spaced lugs 60{’ and §01’’ of stop 601
at opposite sides of the rearward arm of lever
600. Thus lever 600 will be unrestrained from
movement in either direction thereby permit-
ting rocker 597 to be moved to effect the setting
of arm 605. However, when carriage 2 is in the
extreme left hand position, the head of a screw
615 (Fig. 19) mounted on the inner face of the
right hand end plate of the carriage will be
brought into contact with the end of bar §13,
moving the bar to the left. This causes the upper
lug 601’ of stop 60f o be positioned over the end
of the rearward arm of lever 660. Thus lever 600
is blocked from counterclockwise rotation and
hence rocker 597 from clockwise movement (Fig.
19). As will be apparent, however, lever 600 will
be free o he rocked in clockwise direction. Con-
versely, when the carriage is shifted into the ex-
treme - right hand position, the head of another
serew 615 (not shown) mounted on the left hand
end plate of the carriage will contact bar 613.
Thus stop 601 will be moved to the right, there-
by removing the upper lug 601’ of stop §01 from
blocking position with the rearwardly extending
arm of lever 600, permitting counterclockwise ro-
tation of said lever, and positioning the lower lug
601"’ of stop 60f beneath said arm to prevent
clockwise rotation of lever 600,

As disclosed in my co-pending application for
patent Ser. No. 8,547, filed of even date here-
with, the slide 595 is set for left carriage return
shift upon depression of a multiplier key and is
set for right carriage return shift upon depres-
sion -of the division key, this setting of slide 595
remaining unchanged as long as muitiplication
or division operations are being performed.

In the event automatic shift of the carriage
were to occur invariably in the clearout operation
with which the present invention is associated,
the latch lever 598 and parts necessarily included
therewith may obviously be omitted.

For subject matter herein disclosed and not
claimed, reference is made to applicant’s co-
pending applications, Serial No. 8,545 relating to
constant factor means; Serial No. 8,547 relating
to multiplier and dividend entering means: Serial
No. 8,548 relating to registration and shift con-
trol; and Serial No. 57,943, relating to product
transfer means.

I claim:

1. In a calculating machine, the combination
of a denom‘nationally shiftable carriage, having
deflector elements, carriage shifting means, set-
table denominational tabulator keys on the car-
riage having deflector elements, right and left
carriage shift keys means for initiating a car-
riage shift in one or alternatively the opposite
direction upon depresszion of the related shift key,
for effecting operation of the carriage shift means
and for terminating the shift upon release of the
key comprising a rock shaft, a spring-retracted
link having connection with the shift keys a
spring-retracted lateh fast vpon said rock shaft
and having latching engagement with said link
to rock said shaft upon cepression of a chift key
to initiate the shift and tc restore said jatch and
said shaft upon release of the key to terminate
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the shift, said link having a normally ineffective
member settabkle to position to ccoperate with the
deflector elements of the tabulator keys upon de-
pression of a carriage shift key to move said link
against the tension of its spring to release the
latching engagement of said link with said latch
and restore said rock shaft to terminate the shift
at the position indicated by a set tabulator key
and similarly settable to cooperate with the de-
flector elements of the carriage to terminate the
shift at either extreme position thereof.

2. In a calculating machine having a denomi-
nationally shiftable register carriage, reversible
motor driven carriage shifting means, right and
left carriage shift keys, and means controiled by
said keys for initiating and maintaining opera-
tion of said carriage shift means in one or alter-
natively the opposite direction; in combination
with means for operatively engaging one or al-
ternatively the other of said shift keys comprising
a member adjustable in one or the opprosite direc-
tion, spring-powered means for adjusting said
member comprising means selectively settable to
condition said spring to adjust said member in
one or in the opposite direction, an operation
control key, and mesans controlled by said oper-
ation key and in train with the motor for oper-
ating said member to Qepress the shift key se-
lected by the previous setting of said settable
means and to hold the key depressed.

3. In a calculating machine having a denom-
inationally shiftable register carriage, reversi-
ble motor driven carrizge shifting means, right
and left carriage shift keys, and means con-
trolled by said keys for initiating and main-
taining operation of said carriage shift means
in one or alternatively the opposite direction;
in combination with means for operatively en-
gaging one or alternatively the other of said
shift keys comprising a member adjustable in
one or the opposite direction, spring-powered
means for adjusting said member comprising
means selectively settable to condition said spring
for adjusting said member in one or the oppo-
site direction, a latch to hold said member in
neutral position against the tension of said
spring, an operation confrol key, means com-
prising a key for releasing said latch, and means
controlled by said operation key and in train
with the motor for operating said member to
depress the shift key selected by the previous
setting of said settable means and to hold the
key depressed upon conjoint depression of said
operation key and said latch key.

4. In a calculating machine, having a denomi-
nationally shiftable register carriage, reversible
motor driven carriage shifting means, right and
left carriage shift keys, and means controlled by
said keys for initiating and maintaining opera-
tion of said carriage shift means in one or al-
ternatively the opposite direction; in combina-
tion with means for operatively engaging one
or alternatively the other of said carriage shift
keys comprising a member adjustable in one or
alternatively the opposite direction, spring-pow-
ered means for adjusting said member compris-
ing means selectively settable to condition said
spring to adjust said member in one or the op-
posite direction, a latch to hold said member in
neutral position against the tension of said
spring, an operation control key, means com-
prising a key for releasing said latch, a one-
cycle cluteh in train with the motor, means con-
trolled by said operation key for closing said
clutch, and means controlled by said clutch for
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operating said member to depress the shift key
selected by the previous setting of said settable
means and to hold the key depressed upon con-
joint depression of said operation key and said
latch key.

5. In a calculating machine, having a denomi-
nationally shiftable register carriage, reversible
motor driven carriage shifting means, right and
left carriage shift keys, and means controlled by
said keys for initiating and maintaining opera-
tion of said carriage shift means in one or al-
ternatively the opposite direction; in combina-
tion with means for operatively engaging one or
alternatively the other of the carriage shift keys
comprising a member adjustable in cne or the
opposite direction, spring-powered means for ad-
justing said member comprising means selec-
tively settable to condition said spring to adjust
said member in one or the opposite direction, a
primary latch for holding said member in neu-
tral position against the tension of said spring,
an operation control key, means comprising a
key for releasing said latch, a one-cycle clutch
in train with the motor, means controlled by said
operation key for closing said clutch, means con-
trolled by said clutch for operating said member
to depress the shift key selected by the previous
setting of said settable means and to held the key
depressed upon conjoint depression of said op-
eration key and said latch key, and a secondary
lateh for holding s2id primary latch in released
position.

6. In a calculating machine having a denomi-
nationally shiftable register carriage, reversible
motor driven carriage shifting means, right and
left carriage shift keys, and means controlled by
said keys for initiating and maintaining opera-
tion of said carriage shift means in one or al-
ternatively the opposite direction; in cembina-
tion with means for operatively engaging one or
alternatively the other of the shift keys com-
prising a pivotal member normally neutrally po-
sitioned opposite lateral pins of the shift keys
and adjustable in one or the opposite direction,
spring-powered means for adjusting said mem-
ber comprising a pivotal rocker having connec-
tion with said member and a slide having torsion
spring connection with said rocker and selec-
tively settable to condition said spring to ad-
just said rocker and said member in one or the
opposite direction, a latch for holding said rocker
and said member in neutral position against the
tension of said spring, an operation control key,
means comprising a key for releasing said latch,
a one-cycle clutch in train with the motor, means
controlled by said operation key for closing said
clutch, and means controlled by said clutch for
oscillating said pivotal member to first raise it
above the pin of the shift key selected by the
previous setting of said slide and permit said
spring to adjust said member laterally to over-
lie said pin and to thereafter depress said mem-
ber to depress the shift key and for holding the
key depressed upon conjoint depression of said
operation key and said latch key.

7. In a calculating machine having a denomi-
nationally shiftable register carriage, reversible
motor driven carriage shifting means, right and
left carriage shift keys, and means controlled by
said keys for initiating and maintaining opera-
tion of said carriage shift means in one or alter-
natively the opposite direction; in combination
with means for operatively engaging one or al-
ternatively the other of the shift keys comprising
a member adjustable in one or the opposite di-
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rection, spring-powered msans for adjusting said
member ccmprising a pivotal rocker having con-
nection with said member and a slide having tor-
sion spring connection with said rocker and se-
lectively settable to condition said spring to ad-
just said rocker and said member in one or the
opposite direetion, a latch for holding said rocker
and said member in neutral pesition against the
tension of said spring, an operation control key,
means comuprising a key for releasing said latch,
means controlled hy eaid opreroticn key and in
train with the motor for overating said member
to depress the shift key selected by the previous
setting of said slide and to hold ths key depressed
upon conjoint depression of said operaticn key
and said latch key, and means for preventing
the adjustment of said rocker and of said mem-
ber upon shifting of the carriage to either ex-
{reme position thereof comrrising an interponent
having ernnection with szid rocker and normally
moving idly therewith and means controlled by
said carrisge for blocking movement of said in-
terponent and adiustment of said rocker.

8. In 2 caleulating machine having a denomi-
nationally shiftable regiszter carriage, reversible
motor driven carriage shifting means, right and
left carriage shift keys, and means controlled by
said keys for initiating and maintaining opera-
ticn of said carriage shift means in one or alter-
natively the opposite direction comprising an ele-
ment having operat'ng connection with and
movable by one or the other of the shift keys to
shift initiating position; in combination with
means for operatively engaging one or alterna-
tively the other of the shift keys comprising a
member adjustable in one or the opposite direc-
tion, spring-powered means for adjusting said
member comprising means selectively settable to
condition said spring to adjust said member in
one or the opposite direction, a latch for holding
said member in neutral nosition against the ten-
sion of said spring, an oreration control key,
means comprising a key for releasing said latch,
means controlled by said oreration key and in
train with the motor for operating said member
to depress the shift key selected by the previous
sefting of said settable means and to hold the
kev denressed upon coninint depression of said
operation key and said latch key, settable de-
nominational tabulator kevs on the carriage, and
means controlled by said tabulator keys and in
train with the motor for terminating the op-
eration of said carriage shift means in one or
alternatively the opposite dirsction comprising
means for breaking seid operating connection and
restoring said element uron tabulation of the
carriage to the position of a set tabulator key and
for restoring said adiusting means and said mem-
ber to neutral position to thereby release the de~
pressed shift key, remake said operating connec-
tion and reengage said latch.

9. In a calculating machine having a denomi-
nationally shiftable register carriage, reversible
motor driven carriage shifting means, right and
left carriage shift keys, and means controlled by
said keys for initiating and maintaining opera-
tion of the carriage shift means in one or al-
ternatively the opposite direction comprising an
element having operating connection with and
being movable by one or the other of the shift
keys to shift initiating position; in combination
with means for operatively engaging one or al-
ternatively the other of the shift keys comprising
a member adjustable in one or the opposite direc-
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tion, spring-powered means for adjustnig said
member comprising means selectively settable to
condition said spring to adjust said member in
one or the opposite direction, a primary latch for
holding said member in neutral position against
the tension of said spring, an operation control
key, means comprising a key for releasing said
lateh, a secondary lateh settable to hold said pri-
mary latch in released position, means controlled
by said operaticn key and operable upon conjoint
depression of said operation key and said latch
key to set said secondary latch, means controlled
by said operation key and in train with the motor
for operating said member to depress the shift

5 key selected by the previous setting of said set~

table means and to hold the key depressed upon
conioint depression of said operation key and
said latch key, means controlled by said opera-
tion key for releasing said secondary latch, set-
table denominaticnal tebulator keys on the car-
riage, and means controlled by said tabulator.
keys and in train with the motor for terminating
the operation of said carriage shift means in one
or alternatively the oppor-ite direction comprising
means for breaking said operating -connection
and restoring said element upon tabulation of the
carriage to the position of a set tabulator key and
for restoring said adiusting means and said mem-
ber to neutral position to thereby release the de-
pressed shift key, remake said operating connec-
tion and reensage said primary latch.

10. In a calculating machine having a denomi-
nationally shiftable regicter carriage and rever-
sibel motor driven carriage shifting means; the
combination of settable denominational tabulator
keys on the carriage having cam lugs, right and
left carriage shift keys, means controlled by said
shift keys for initiating and maintaining opera-
ticn of said shifting means in one or alternatively
the opposite direction including an adjustable
element, and a displaceable arm having operating
connection with said element and pivotal connec-
tion with said shift keys; said arm being operable
by one or alternatively the other of said shift
keys to move and then hold said element in shift
initiating poesition; and said arm being movable
in the shift initiating operation into the path of
the lug of a set tabulator key whereby said lug
is rendered effective upon movement of the car-
riage in either direction into the denominational
position of the set tabulator key to displace said
arm thereby breaking the operating connection
and releasing said element; and means operable
to restore said element when released; with means
for terminating operation of said shifting means
in response to restoration of said element, and
mesns for restoring said arm and remaking the
operating connection with said element upon re-
lease of the operated shift key. ‘

11. The invention according to claim 10 where-
in the shiftable carriage is provided with a pair
of cam lugs fixed thereon, and wherein the dis-
placeable arm is movable in the shift initiating
operation into the path of said fixed lugs there-
by rendering said lugs effective upon movement
of the carriage into one or the other extreme end
position respectively to displace said arm.

12. In a calculating machine having a denomi-
nationally shiftable register carriage and revers-~
ible motor driven carriage shifting means; the
combination of settable denominational tabulator
keys on the carriage having cam lugs, right and
left carriage shift keys, means controlled by said
shift keys for initiating and maintaining opera-
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tion of said shifting means in one or alternatively
the opposite direction inciuding an adjustable
element, and a disp.aceable arm having operat-
ing connection with said element and pivotal
connection with said shift keys; said arm being
operable by one or alternatively the other of
said shift keys to move and then hoid said ele-
ment in shiit initiating position; a spring ex-
tended plunger on said arm movable upon shift
initiating operation of said arm into the path
of the lug of a set tabulator key whereby said
lug is rendered effective upon movement of the
carriage in either dircction into the denomina-
tional position of the set tabulator key to dis-
place said arm therehy breaking the operating
connection and releasing said element, and means
operable to restore said element when released;
with means for terminating operation of said
shifting means in response to restoration of said
element, and means for restoring said arm and
remaking the operating connection with said
element upon release of the operated shift key
thereby locating said plunger in position to be
depressed by engagement with the lug of said
set tabulator key upon subsequent operation of
a shift key to permit said arm to be moved to
shift initiating position.

13. The invention according to claim 12 where-
in the shiftable carriage is provided with a pair
of lugs fixed therson, the spring extended plunzer
is movable upon shift initiating operation of the
arm into the path of said itixed lugs thereby
rendering one or the other of said lugs effective
upon movement of the carriage into one or the
other extreme end position respectively to dis-
place said arm, and wherein the means for re-
storing the arm and remaking the operating
connection upon release of the operated shift
key is effective to locate the plunger in position
to be depressed by engagement with said ef-
fective fixed lug upon subsequent operation of
a shift key to permit said arm to be moved to
shift initiating position.

14. In a calculating machine having a denomi-
nationally shiftable register carriage and revers-
ible motor driven carriage shifting means; the
combination of settable denominational tabulator
keys on the carriage having cam lugs, right and
left carriage shift keys, means controlled by said
chift keys for initiating and maintaining opera-
tion of said shifting means in one or alternatively
" the opposite direction including a rock shaft, a
spring retracted latch fast upon said rock shaft,
and a displaceable spring retracted arm having
operating connection comprising said latch with
said rock shaft and pivetal connection with said
shift keys; said arm being opsrable by one or
alternatively the other of said shift keys to rock
and then hold said shaft through the medium
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of said latch in shift initiating position; and said
arm being movable in the shift initiating opera-~
tion into the path of the lug of a set tabulator
key whereby said lug is rendered effective upon
movement of the carriage in either direction
into the denominational position of the set tabu-
lator key to displace said arm thereby releasing
said latch for retraction and restoration of said
rock shaft therewith; with means for terminat-
ing operation of said shifting means in response
to restoration of said rock shaft and means com-
prising the spring for retracting the arm for
remaking the operating connection upon release
of the operated shift key.

15. In a calculating machine having a denomi-
nationally shiftable register carriage and motor
driven carriage shifting means; the combination
of settable denominationa} tabulator keys on the
carriage having cam lugs, a carriage shift key,
means controlled by said shift key for initiating
and maintaining operation of said shifting means
including an adjustable element, and a displace-
able arm having operating connection with said
elemsent and pivotal connection with said shift
key; said arm being operable by said shift key
to move and then hold said element in shift
initiating position; and said arm being movable
in the shift initiating operation into the path of
the Iug of a set tabulator key whereby said lug
is rendered efTective upon movement of the car-
riage into the denominational position of the
set tabulator key to displace said arm thereby
breaking the operating connection and releasing
caid element; and means operable to restore
said element when released; with means for ter-
minating operation of said shifting means in
response to restoration of said element, and
means for restoring said arm and remaking the
operating connection with said element upon re-
lecase of the operated shift key.

16. The invention according to claim 15 where-
in the element is movable to shift initiating po-
sition independently of and without displacement
of the arm having operating connection there-
with.

HERMAN GANG.
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